
	

Puget  Sound Air Pollution 	Registration No.  11656  

 Notice of 

Control Agency 	Construction No.  4546  

	

HEREBY ISSUES AN ORDER OF APPROVAL 	Date 
JUL 14 1992  

TO CONSTRUCT, INSTALL, OR ESTABLISH 

Modification of Glass Melting Furnace #3 including conversion to 100% oxygen-fuel firing at 6,000 cfm (400F). 

JOHN R MINO 

A 
p BALL-INCON GLASS PACKAGING CORP 	 O BALL•INCON GLASS PACKAGING CORP 
p 	 W 
L 5801 E MARGINAL WY S 	 N 1509 S MACEDONIA 
I 	 E 
C SEATTLE 	 WA 98134-2497 	 R MUNCIE 	 IN 47302 
A 
N 
T 

INSTALLATION ADDRESS 

BALL-INCON GLASS PACKAGING CORP, 5801 E MARGINAL WY S, SEATTLE, WA, 98134 

THIS ORDER IS ISSUED SUBJECT TO TI-iE FOLLOWING RESTRICTIONS AND CONDITIONS 

1. Approval is hereby granted as provided in Article 6 of Regulation I of the Puget Sound Air Pollution Control Agency to the applicant to install, alter or 
establish the equipment, device or process described hereon at the INSTALLATION ADDRFSS in accordance with the plans and specifications on file in 
the Engineering Division of PSAPCA. 

!Iompliance with this ORDER and its conditions does not relieve the owner or operator from the responsibility of compliance with Regulations I, II or III, 
.tCW 70.94 or any other emission control requirements, nor from the resulting Iiabilities and/or legal remedies for failure to comply. Section 5.05(e) of 
Regulation I requires that the owner or operator must develop and implement an operation and maintenance (O&Iv) plan to assure continuous compliance 
with Regulations 1, II, and M. 

3. This approval does not relieve the applicant or owner of any requirement of any other governmental agency. 

4. Ball-Incon shall conduct a source test to verify its emission estimates for emission banking (reference Section 6.08 of Regulation 1) 
in accordance with PSAPCA's requirements for source tests. 

~ 
/ 	 - 

HARRY WATTERS 
	

FREDRICK L. AUSTIN ~ t. 	 ArTITA J. FRANI 
(` 	Review 	Engineer 

	
Reviewing Engineer 
	 Air Pollution Control 

MEJ 

Form 50-118, (1/91) 
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Ball-InCon Glass Packaging Corp. 
1509 South Macedonia Avenue, Muncie, IN 47302-3664 (317) 741-7000 
Reply to : P.O. Box 4200, Muncie, IN 47307-4200 	

REC-EIVED 
June 12, 1992 

JUN 15 1992 

LUGeT SOUND AtR pOLLUTjON 

CONTROL AGeNCy 

Puget Sound Air Pollution Control Agency 
200 West Mercer Street, Room 205 
Seattle, Washington 98119 

Attn: 	Mr. Harry Watters 
Senior Air Pollution Engineer 

Re: 	Notice of Construction/Application for Approval 
Modification of Glass Melting Furnace #3 
Ball-InCon, Seattle, Washington 

Dear Mr. Watters: 

As a followup to recent meetings and numerous discussions concerning the 
subject request and following the engineering department's guidance, 
attached you will find a packet of completed Forms Inventory and filing fee 
in support of our request for approval of construction. Our furnace #3 at 
this facility is currently scheduled for a major rebuild in January, 1993. In 
our effort to reduce operating costs and improve environmental performance 
of this operation, Ball-InCon is proposing to enlarge the furnace and convert 
it to a 100 percent oxygen-fuel firing furnace. Recent conversion of other 
regenerative glass melting furnaces in the industry has shown that the 
environmental benefits include major reductions in NO x  emissions and 
moderate reductions in particulate emissions. 

The proposed schedule includes complete demolition of the melter and 
regenerator including the electric boosting to be replaced by a melter 
designed for combustion utilizing 100 percent oxygen-fuel system. Startup 
of the new furnace would be in February, 1993. 

~ 
Giass Recycies 	 A subsidiary of Ball Corporation 



Puget Sound Air Pollution Control Agency 
June 12, 1992 
Page 2 

If there are any questions or additional information is required, I can be 
reached at 317/741-71 16. 

Sincerely, 

~ 
ohn R. Mino 

Senior Engineer, Environmental 

Jw 
Attach. 

cc: 
D. N. Coburn w/attach. 
F. W. Glinka w/attach. 
G. E. Hughes 
F. E. Paladino 
P. P. Hopko 

Ms. Karen J. Nardi, Esq. w/attach 
McCutchen,D ,-)yle, Brown & Enersen 
Three Embarcidero Center 
San Francisco, CA 94111 



' 	PUOET SOUND AIR POLLUTION CONTROL..AGE. 
ENGINEERING DIVISION 	_ _jED  

200 WEST MERCER, ROOM 205, SEATTLE, WASHINGTON 98119-3958 
(206) 296-7334 

A 	lication  tor  Ag~~ .-itice of Construction and 	Pp p roval 
Be sure to complete items 39, 40, 41, & 43 before FORM PI ENCY lA 	us 	

AGE CY 
DATE 	 N/C}~7 UMBER 

SIDE 1 	 submitting Form P- 
~ REG. NO. 	 VAR. NO.

IX/ 
SIC. NO. 	 COS. NO. 

GRID NO. 	 UTM 

1. 	TYPf OF 8UILDING 	(Checkl 2. STATUS OF EQUIPMENT (Check) 7. 	APPLICANT 

O New 	X E:istinp Q New 	o Exlstlnq )b Altereo 	O Relocatlon Bal l-InCon Glass 	Packaging Corp. 
3. 	COMPANY IOR OWNER) NAME 8. 	APPLICANT ADORESS 

Ball-InCon Glass 	Packaging Corp. 5801 East Marginal Way South 
4. 	COMPANY (OR OWNER) MAILING AODRESS 9. 	INSTALLATION AOORESS 

1509 S. 	Macedonia, Muncie, 	IN 47302 Same 
S. 	NATURE OF BUSINESS 10. 	TYPE OF PROCESS 

Glass Container Manufacturing Glass Melting Furnace 

EQUIPMENT (ENTER ONLY NEW EQUIPMENT OR CHANGES. ENTER NUMBER OF UNITS OF 
EOUIPMENT IN COLUMN 'NO. OF UNITS.' COMPLETE FORM 'S' FOR EACH ENTRY.) 

11. 	NO. 

OF UNITS 

SPACE HEATERS OR 
BOILERS 

14' 	NO' 
OF UNITS OVENS 

15. 	NO. 

OF UNITS MECHANICAL EQUIP. 
16. 	NO. 

OF UNITS MELTING FURNACES 
(Complete Form S-A) 

(a) lal 

Ibl 

CORE BAKING OVEN 

PAINT BAKING 

(al 

(bl 

AREAS 

BULK CONVEYOR 

lal 

(bl 

POT 

REVERBERATORY 12. 	NO. INCINERATORS 
OF UNITS (Complete Form S-B) 

Icl 

(dl 

lel 

PIASTIC CURING 

LITHO COATING OVEN 

ORYER 

Icl 

(d) 

lel 

CLASSIfIER 

STORAGE BIN 

BAGGING 

Ic! 

ldl 

(e)  

~ ELECTRIC INOUC/RESIST 

CRUCIBLE 	 I 

CUPOLA 	 ~ 
lal 

13. 	NO. OTHER SYSTEMS 
OF UNITS lf 1 

101 

ROASTER 

KILN 

11) 

(0) 

OUTSIDE 8ULK STORAGE 

LOADING OR UNLOAOING 

(f 	I 

ICI 

ELECTRIC ARC 	 1  

SWEAT 	 ' DEGREASING,SOLVENT 

— ABRASIVE BLASTING (h) HEAT-TREATING (h) BATCHING (h( OTHER METALLIC 

1  OTHER — SYSTEM 0 1 OTHER (1 	) MIXER (SOLIOS) (i 	)  GLASS 

(d) (1 	I 11 	( OTHER (I 	) OTHER NON METALLIC 

17. 	NO. 
Of UNITS IGENERAL OPER. EQUIP. 17 ' 	No' 

OF UNITS 
GENERALOPER.EQUIP. 17 ' 	No ' 

OF UNITS 
(GENERAL OPER. EQUIP, 

te. 	NO. 
OF UNITS 

OTHER EQUtPMENT 

(al CHEMICAL MILLING lf) GALVANIZING (k) ASPHALT BLOWING (al SPRAY PAINTING GUN 

(b) PLATING (91 IMPREGNATING ( 1 ) CHEMICAL COATING (b) SPRAY BOOTH OR ROOM 

(c) DIGESTER (h MIXING OR FORMULATIN lm COFFEE ROASTER lcl FLOW COATING 

(dl ORYCLEANING (i) REACTOR (n( SAWS&PLANERS (d)  

IOTHER

FIBERGLASSING 

(el FORMING OR MOLDING (() STILL (o)  STORAGE TANK lel 

CONTROL DEVICES (ENTER NUMBER OF UNITS OF EQUIPMENT IN SPACES IN COLUMNS. 
COMPLETE A FORM R FOR EACH ENTRY.; 

19. 	NO. 
OF UNITS 

CONTROL DEVICE 
20. 	No. 

OF UNITS 
CONTROL DEVICE 

21. 	No. 
OF UNITS 

CONTROL DEVICE 	
I22. No. 

OF UNITS 
CONTROL DEVICE 

(al SPRAY CURTAIN la) AIR WASHER lal ABSORRER DEMISTER 

(bl CYCLONE Ibl WET COLLECTOR Ibl AOSORBER (BAGH OUSE 

(c) MULTIPLE CYCLONE (c) VENTURI SCRUBBER Icl FILTER PAOS (cl ELEC. PRECIPITATOR 

Idl INERTIAL COLL. — OTHER Idl ldt AFTERBURNER 	 I ldl 	 ! OTHER 

23. 	BASIC EQUIPMENT COST 24. CONTROL EQUIPMENT COST 25, 	OAILY HOURS 	rs . 	I 26. 	OAYS OF OPERATION IC-rciel 
tim IEsatel 	2'800'000  (Estimate) 

I FROM 	 AM to 	 PM1 	S 	M O 0 0 Q $ 

27. 	ESTIMATED STARTING DATE OF CONSTRUCTION: 28. 	ESTIMATED COMPLETION OATE OF CONSTRUCTION: 

Jan., 	1993 	 I Feb., 	1993 
29. RAW MATERIALS (List startlnp materlal useC In process) ANNUAL AMT, 30. 	PRODUCTS (List End Product5) ANNUAL PROO. 

AND FUELS (Type and amount) 
tOnS UNITS UNITS 

Sand  33300 tol , 	Glass Containers 	 i 	53800 
1 10300 	toos., + 

limpqtnnp  8600 tohsp 
eSalt Cake 	 i 	42 tohs, 

te 	 I 	49 	torns, 
I 	on Chromites & 	Iron P rites 	i 	51 	tom, 

VORM 50-182 (1'87) PLEASE COMPLETE REVERSE SIDE 	 PAGE t*of 2 



Notice of Construction Application F'ORM P; 
STACKS OR VENTS (LIST NUN6ER, TYPE. AND SIZE OF VENT) 

31. NO. 

sl  OF UNIT  
DESCRIPTION 

OF OPENING 
32. 	HEtGHT ABOVE 

GRADE (FT.) 
33. VOLUME 
EX

IACFM)EO 

DIMENSIONS (INCHES) 

34. 	LENGTH IOR DIAM) 	35. 	WIOtH 

lal STACKS 70 1 	6000 48 ~ -- 

(bl FLUES 

(c) I PROCESS OR GENERAL EXHAUST i 

(tl) I PQOCESS OR GENERAL VENTS i 

(e)  SKYLIGHT OR WINDOW i 

(f)  EXHAUST HO00 

(p) OTHER 

FLOW DIAGRAM 

36. 	FLOW DIAGRAM INSTRUCTIONS: 

(a) FLOW OIAGRAM MAY BE SCHEMATIC. ALL EQUIPMENT SHOULD BE SHOWN WITH EXISTING EQUIPMENT 50 INDIC.>TED. 
(b)SHOW FLOW OIAGRAM OF PROCESS STARTING WITH RAW MATERIALS USED ANO ENOING WITH FINISHED PRODUCT. 
(c) IF MORE THAN ONE PROCESS IS INVOLVED TO MAKE FINISHED PROOUCT, SHOW EACH PROCESS ANO WHERE THEY MERGE. 
(tl) INDICATE ALL POINTS IN PROCESS WHERE GASEOUS OR PARTICULI>TE POLLUTANTS ARE EMITTED. 
(e) FLOW CHART CAN BE ATTACHED SEPARATELY IF NECESSARY, (DRAWINGS MAYBE SUBMITTED INSTEAD IF OESI REO). 
(I) SHOW PICKUP ANO DISCHARGE POINTS FOR HANDLING OR CONVEYING EQUIPMENT. 

Data similar to information already on file 

_..—. _  
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37. LIST OF ATTACHMENTS AND ACCOMPANYING DATA OR COMMENTS: 
Form S 	 Process Change 	 Environmental 	Checklist 

Form P 	 Schedule of Equip. 	Tables 1, 	4, 	21 
Plans/Specifications 	 Emission estimates 
Desc. 	of Glass Melting Process 	Published Article "How 100% Oxygen Firimg Impacts 11 

38. CERTIFICATION: 

I, THE UNDERSIGNED, DO HEREBY CERTIFY THAT THE INFORMATION CONTAINED IN THIS APPLICATION AND THE ACCOMPANYING FORMS. 

PLANS, ANO SUPPLEMENTAL DATA DESCRIBEO HEREIN IS, TO THE BEST OF MY KNOWLEDGE, ACCURATE ANO COMPLETE. 

39. SIGNATURE 	

40. DATE6/1Z/9Z 

41. 	7 	RINT 'vAME 	 42. 	TITLE 

John R. 	Mino 	 I 	Senior Engr - Enviromnental 
4. 	PH 	N 

7/°14E1-7116 

=ORM 50 - 182 (1'871 	 7 ' GE 7 of 2 



PUGET SOUHD AIR POLLUTIOH CONTROL AGEHCY 
ENGINEERING DIVISION 	 ~~ ~ ;'+ ~ J tIi_' 

200 WEST MERCER STREET 	a 	SEATTLE r  WASHINGTON 98119 	■ 	(206) 296-7334 

O'lotice of Construction and Application for Approva 
*Note: Information required by Section ]a must be contpleted. for this form to be accepted for review. 

FOR BAStC PROCESS EOUIPMENT 
f O RM S DATE 	 N/C tt 

PLEASE CONSULT INSTRUCTION SHEET BEFORE FORWARDING 

a. COMPLETE THE 
y 	

3 
8 ~9 

4 5 6 
b. COMPANY (OR OWNER) INSTALLATION ADDRESS 

5801  E.  Marginal 	Way South SECTIONS INDICATED 	7  10 11 12 
c. COMPANY (OR OWNER) NAME d. APPLICANT 

Ball-InCon Glass 	Packaging Corp. Ba ll-_I nCo n G lass 	Packaging Cor. 
1  e. PREPARED BY: 	(Name and title) 1. PREPARED BY: 	(Signature) g. PHONE 

John R. 	Mino, 	Senior Engr - Environmental 317 741-7116 
a• 	PROCESS EQUIPMENT 

b. 	Title c. 	Make and Model d. Dimensions (LxWxH) depth 
~ 	 DATA 	 ►  Glass Melting Furn. 	#3 Ball-InCon Design 36.8' 	x 	18' 	x 48" 

2  e. 	No. 	of 	units; rated capacity I g. 	Auxiliary 	Equipment h. Connected To: 

1 205 tons/day None 
a. b. C. d. 

~ 	 ►  

3  e, f, g. 	Equipment h. Connected To: 

a. b. 	Type of 	Burner, 	Fuel -. 	Make and Model d. Rateo Capacity 

~ 	BURNER DATA 	►  Undecided Undecided Unknown 
4  e. 	No. of units; ignition method f. g. 	CFM Exhausted (Temperature) h. Connected To: 	_ 

UI(kijow(l Unknown 	( 	°F) 
a• 	STACKS, VENTS AND b. 	Type of Vent c. 	D mensions d. 

~ 	 ►  EKHAUS'r OPENINGS Stack 49" 	diam. 70 ft. 	hi 	h 5  
e. 	No. of vents; Material oi f. Q.  CFM Exhausted (Temperature) h• 	Connected To: 

1 	̀onstr„`tion 
Steel 6000 CFM 	(40CPF) 

b. 	Type of Tank, Material c. 	Dimensions (LxWxH) 	in inches n• 	Surface Area (Sq. 	Ft.) 

6  
-4 TANKS AND KETTLES ► 

_ ❑ Closed 	❑ Open  

e. 	No. of 	tanks; 	Material of f. g• 	Auxiliary 	Equipment h• 	Connected To: 
construction 

a. b. 	TVpe  of Fan (Designate Blade) C. 	Make and Model d. 	Motor Data 

• .4 	FAN DATA 	 ►  Natural Draft N.A. N. ti . 	RPM 	 1-  

7 e. 	No. 	of fans; 	Material of f. g. CFM Exhausted (Temperature) h. 	Connected To: 

N. A, 	
construction 

6000 CFM 	400 °F ) 
a. b. 	Type of Oven or Furnace c. Make and Model d. Rated Capacity 

~ OVENS AND FURNACES Cross Fired Oxy-Fuel Ball-InCon Design 205 tons 
8  e. 	No. of ovens; Material of f. g• CF.M Exhausted (Temperature) h. 	Connected To: 

1 	construction 
Hi gh Temp. 	Refractury 2250 	 OF)  , 

a. 
OPERATIONAL 

b. 	Type of Operation 	 ~ c. Op~j ating t Scf7equle (Normal) d. Mode of  Operat i ons 

9 

~ 	 DATA ►  daJ$/w jk~ I  / 

❑ Batch 	® Contrnuous 	i 	SHIFTS. - DAY 	,~ 1 	❑ 2 	~  3 ❑ Manuai ❑ Auto M Semi-Aut 

e. 	Duration of 	Batch (HrsiBatch) f. 	 . g. Daily 	Number of 	Batches h. 

I 	66 	(Ave) 	71 	(Maxl 

a. b. 	Type of Conveyor C. Make and Model 	 ' d. 	Capacity 
4 	CONVEYOR DATA 	►  

1 0 (Pheumatic, 	3olt) 

e. 	Dimensions (LxWxH) f. y. 	No. 	of 	Pickups N 	of Discharge Pts l  

I 

h• 	Connected To: 

b. ACTUAL f~ 'M c. SCFM 	(Reg 1 Standard) d. TEMPERATURE (`F) 

GAS FLOW  IN oUT  
1 1  e. PRESSURE DROP f. EFFICIENCY g. 1NLET AND OUTLET POLLUTANT 

CONCENTRATinNS 

ADDITIONAL DATA b 	ATTACH BROCHURE ~ ATTACH PLANS'SPECS ~ / 1 
d 	 ACH EMISSION ESTIMATE 

shoW cel iahon) 

I9 
i e 

VU  
Bh11T NARRATIVE 

ESCRIPTIO 	OF PROCESS 

' 
f ❑ SUBMrT SOURCE TEST DATA 	y ❑ SUBh11T M110DELING DATA 

ACH A SCHEDULE OF 
h 	EQUrPMENT Wi7H MAKE. 

110DEL CAPACrTN 

I. 	 % 	l 1L 	• 	,~' 

' 	~~ / 1 ~ /// ~ ~ I 
)• 	 ik. 	

__ 	_—___.__— 	
il. 

I ❑ 	 I  ~ ❑ 

FORM 50 149-1 (6'83) 



Ball-InCon Glass Packaging Corp. 
Seattle, Washington 

Form S, Item 12 

C. 	P1ans/Specifications 

Furnace #3 is currently scheduled for a major rebuild in 
January, 1993. In an effort to reduce costs and improve 
environmental performance of this furnace, Ball-InCon is 
proposing to enlarge the furnace and convert it to a 100 
percent oxygen-fuel system. Recent conversions on other 
glass furnaces in the industry has shown that the 
environmental benefits include reduced NO x  and particulate 
emissions. Although the particulate emissions on a per ton 
basis are expected to be reduced by approximately 25%, the 
increased capacity and production from the furnace is 
expected to increase total annual emissions of--pa-X ~ticulates 
from 15.6 tons to 17.7 tons or an increase of. 2.1 tons. 
However, the conversion will also result in ma~''jz~"r reduction 
of NOX  f rom 3 3_3-.6.-tons to 76.1  tons f or a tota 1 annua 1 
reduction of. 257.5 "tons, which we wi.sh  to bank for future 
u s e .  

E. 	Description of the Glass Container Manufacturing Process 

The major glass-making raw materials, consisting of sand, 
soda ash and limestone, along with lesser quantities of 
colorants and refining agents, are received by rail or truck 
and unloaded into storage silos until needed. Recycled 
glass, called cullet, from our own process (rejects) and 
purchased from recycling centers and other outside sources 
is also a major raw material. _Batch materials in carefully 
weighed proportions are thoroughly mixed and conveyed to 
storage bins above the glass melting furnace. Mixed batch 
is continuously fed into one end of the glass melting 
furnace, which is essentially a refractory box constructed 
of special high-temperature resistant refractories, 
containing a bath of molten glass at a temperature of about 
2500 °  F. 

Of the five furnaces at the Seattle facility, two (#1 and 
#2) are heated entirely by electricity introduced by way of 
electrodes immersed in the molten glass and are capable of 
melting only clear glass. For furnaces #4 and #5, most of 
the energy for melting and refining the glass is supplied by 
natural gas fired burners, with additional energy from 
electrodes immersed in the glass as with electric melting. 
The change to furnace #3 is described below under the 
heading "Process Change". Temperatures above the glass melt 
reach 2700 to 28000  F. The gas-fired furnaces are of the 
regenerative type, in which combustion products are 



exhausted into one or two chambers containing refractory 
brick for reclamation of heat; air for combustion passes 
through the other side and into the furnace to be mixed with 
fuel for heating the furnace. Every 15 minutes, the process 
is reversed, with the previously heated chamber now used to 
preheat combustion air and hot combustion products pass 
through the cooler side to again heat the refractory 
packing. Fuel flow and air/fuel ratio are controlled to 
maintain proper furnace temperatures and efficient 
combustion. Induced draft fans are used to aid in 
exhausting gases, which contain a small concentration of 
particulate matter, through a stack to the atmosphere. 

Chemical reactions occur at these high temperatures over a 
period of several hours to form glass. The refining process 
(removal of trapped gases and bubbles) and homogenization of 
the glass takes place both during and after melting. Nearly 
bubble-free glass is continually withdrawn from the other 
end of the furnace and flows through shallow refractory 
channels called forehearths to the forming machines where 
bottles and jars are made. The freshly formed containers 
are heat-treated to remove any stresses in the forming 
process, inspected, packed and shipped to our customers. 
This operation goes on 24 hours a day, 7 days a week, with a 
short break at Christmas during which production is 
curtailed but the furnaces remain near operating 
temperatures. The furnaces are only shut down at the time 
of a major repair for rebricking, typically every five to 
seven years. 

Process Chanae 

The proposed modification for furnace #3 during the 
scheduled rebuild is to convert the melter from a 
regenerative combustion air firing system with auxiliary 
electric boosting to a 100 percent oxygen firing system. 
Conversion of regenerative furnaces to oxy-fuel systems has 
proven environmental benefits of substantial reduction of 
NO X  and significant reduction of particulate emissions. A 
conservative estimate would indicate that NO x  emissions will 
be reduced approximately 85% and particulate emissions will 
decrease approximately 250. 

H. 	Schedule of Equipment 

The modifications and enlargement to furnace #3 is planned 
for January, 1993. 



Ball-InCon Glass Packaging Corp. 
Seattle, Washington 

Form S - Item 12 (d) 

Emission Estimates: Based on test conducted 1/10/91 

Particulates 	3.16 lb/hr. 
Pull Rate 	 4.44 tons/hr. 

Emission Factor = 3.16 lbs — 4.44 tons 	= 0.71 lbs/ton 
hr 	 hr 

Based on results of Gallol conversion, expect 25% reduction 

New Emission Factor 0.71 lbs x 0.75% = 0.53 lbs/ton 
ton 

Max. Pull Rate 7.95 tons/hr 

Max. Particulate Emissions = 7.95 tons x 0.53 lbs = 4.21 lbs/hr. 
hr 	 ton 

Nitrogen Oxides (NO x ) Based on tests conducted 12/11/89 

NOx  67.3 lbs/hr 

Emission Factor = 67.3 lbs 	4.44 tons = 15.15 lbs/ton 
hr 	 hr 

Based on results of Gallol conversion, assume 85% Reduction 

New Emission Factor 15.15 lbs x 0.15 = 2.27 lbs/ton 
ton 

Maximum NO x  = 7.95 tons x 2.27 lbs = 18.1 lbs/hr 
hr 	 ton 

Emission Factors for SO x  and CO should remain the same 

Annual Emission Estimates 

	

Existing 1991 	Proposed Oxy-Fuel 

Furnace Glass Area 	 440 ft2 	 660 ft2  

Max Tonnage 	 135 T/D 	 205 T/D 

Operating Days 	 350 	 350 

Annual Tons 	 44044 	 66728 

Particulates 	 15.6 tons 	 17.7 tons 	+2.1 tons 

Nitrogen Oxides (NO x ) 	 333.6 tons 	 76.1 tons -257.5 tons 



Ball-InCon Glass Packaging Corp. 
Seattle, Washington 
Page #2 

Form S- Item 12 (d) Cont'd. 
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From Regenerative Firing to Direct Oxy-Fuel Combustion", Proceedings of 
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iABLE I 
EMISSION SOURCES 

List all soul-ces, including this application, of air contaminants on applicant's pl -operty. If applicant has submitted this 
information in an earlier emisston tnventory, it will not be necessaly to dupllcate the requested information. Instead, 
indicate that this page lias been subniitted and list only cllanges froni the emtsslon inventory and list new soul -ce data. 

Data for other sources currently on file. 

1XK,K.)MQ9lRXJ4EXS( OXY-FUEL FURN #3 	 STACKS,ONLY 

Emission 
Point Number 
from ~ lot 	lan ( 	l 	P 	) 

List Pollutant Emissions 
(chcmical composition) 

and Wei ht of Each g 

Flow Rate of 
Each 	te Emission 

~~S~ hr'• 
Gascous 	ParUculate 

#3 Particulate 4.21 

NO 18.1 

SOX  10.8 

c0 Neg. 

Emission 
Point Number 

(from plot plan) 

Stack I leight 
Above 

Ground (ft) 

Stack Internal 
Diameter 

at E~ t (ft) 

Temp. 

(°F) 

Vclocily 

(ft/sec)  

Moisture 

#3 70 4.(:8 350 7.65 25 

, 

~ 

Please enclose the following information: 

1. Emissions otller than through-stacks (horizontal vents, etc.). 
2. Stack heights above supporting or adjacent structures. 
3. Dimenslons of non-ctrcular stacks. 
4. Results of tests indicating average particle size, density, etc. 



Table 4 
COMBUSTION UNITS 

Please note: BACT for new boilets/ 
heaters 2:10 MMBH is: 

0.10 Ib NOx/MMBTU for gas 
0.20 Ib NOx/MMBTU for #2 oil 
0.30 Ib NOx/MMBT'U for other fuel 

and for >_100 MMBH is: 10 oorn w/CE 

.4umber from flow diagram: 	Furnace #3 	 Model Number (if available): 	N.A. 

Name of device: 	G1 ass Mel ti ng Furnace #3 	Manufacturer: 	Bal 1-InCon 

Design heat input rating:  Unknown 	Btu/hour each 	Number of units: 	Undetermi ned 

Grade or 	% 	Annual 
Type 	Spec. 	Sulfur 	Consumption 

Oil 

Gas 

Wood 

Other 

Fuel 

Rated Hourly 
Units 
	

Consumption 

(gal) 

(therm) 

(ton) 

Gross Heating Value 
of Waste Material 

Waste Material or 
Contaminated Gas 

Btu/ib 

I Air Supplied for 	_ 
Waste Material: 

Total Flow Rate (Ib/hr) 
Minimum Expected Design Maximum 

Maximum 
SCFM (70°F & 14.7 psia) 

Inlet Temperature (°F) 
Minimum Expected Design Maximum 

Minimum 
SCFM (70°F & 14.7 psia) 

Chemical Composition 

Min. Value Expected 	Avg. Value Expected 	Design Maximum 
Material 	 Ib/hr 	 lb/hr 	 ]b/hr 

1. 
Natural Gas 	 --- 	 10,500 CFH 	 19,700 CFH 

2. 
Waste 

Material* 	
3. 

4. 

5. 

Btu/lE>X CF 	 Minimum 	 Maximum 
Gross Heating 	 Oxygen 	SCFM (70°F & 14.7 psia) 	SCFM (70°F & 14.7 psia) 
Value of Fuel: 	1034 	AKSupplied for 

Fuel: 	 21,000 CFH 	 39,400 CFH 

*Describe how waste material is introduced into combustion unit on an attached sheet. Supply drawings, dimensioned and to scale 
to show clearly the design and operation of the unit. 

(over) 



Table 4 
(continued) 

COMBUSTION UNITS 

1. 

Chemical Composilion 

Min. Value Expected 	Avg. Value Expected 
Material 	I 	lb/ 	 I 	lb/hr 

Design Maximum 
lb/hr 

2. 
Flue Gas 
Released 

3. 

4. 

5. 

Temperature at Stack Exit 
`F 

nnn nnn  

Total Flow Rate (lb/hr) 
Minimum Expected Maximum Expected 

Undetermined 

Velocity at Stack Exit (ft/sec) 
Minimum Expected Maximum Expected 

6.4 	 9.6 

Chamber Volume from Drawing 
113 

 

Undetermined 

Average Residence Time 
sec 

Undetermined 

Number and Type of 
Catalyst Elements 

Chamber Velocitv at 
Average Chamber Temperature 

ft/sec 

Undetermined 

Exhaust Stack Height 
ft 

Average Chamber Temperature 
°F 

2650-2750 

Exhaust Stack Diameter 
ft 

70 
	

4.08 

Catalytic Bed Velocity 	 Max. Flow Rate per Catalytic Unit 
ft/sec 	 (Manufacturer's Specifications) 

Specify Units 

Attach separate sheets as necessary providing a description of the combustion unit, including details regarding principle of 
operation and the basis for calculating its efficiency. Supply an assembly drawing, dimensioned and to scale, to show clearly the 
design and operation of the equipment. If the device has bypasses, safety valves, etc., specify when such bypasses are to be used 
and under what conditions. Submit explanations on controls for temperature, air flow rates, fuel rates, and other operating 
variables. 



TABLE 21 
FURNACE DATA SHEET 

Point Number (from flow diagram) Furn #3 -  Proposed  

-naceManufacturer 	Ball-InCon Design 

Model Number 	 N . A . 

Size (dimensions) 

18 1 -0" x 36'-10" 

Glass Depth - 46" 

Furnace Type 

Electric Arc 

Reverberatory Channel 

Crucible Coreless 

Pot 

Annealing or HT Cupola 

Reheat Retort 

Blast 	Oxygen-Fuel  x  Other 

Metal Type Melted 	G 1 a s s 
	 Type of Heat Additives 

Melting Capacity (tons/hr) 	8.54 
	

Quantity of Heat Additives 

Holding Capacity (tons) 
	

Pouring Temperature (°F) 

Charge Makeup 
	 Afterburner (Btu/hr) 

Sand, soda ash, limestone 
Fining agents, colorants 
	 Ductile Iron Production (tons/hr) 

► arging Method 	Demand 
	

Method Temperature Control 

Oxygen Injection 	N . A . 	 Tuyere Air (SCFM*) 

Fuel Type 	Chemical Composition 	Inlet Air Temp 	 Fuel Flow Rate 
(% by weight) 	 (°F) 	 (SCFM* or lbs/hr) 

	

Average 	 Design Max 

Ambient 	 Unknown 	 Unknown 

Natural 	 Total Air Supplied 	 Gross Heating Value of Fuel 

Ga s 	 N. A. 	 (SCFM*) 	 (specify units) 

Minimal 	 1 	1034 F'.:u/Ft3  

*STANDARD CONDITIONS: 70°F, 14.7 PSIA. 



,pea~

~ , 
u~/lo.:- ,:7s(ov►  

BA(.'r Met  

AQ Stds. 

Emission SLUmmary 
Fsni.ssion: 	Increase 

+ 

Pollutant Part 

Tons/Year + ~ 

Decrease  No Change 
(b ank) — 

NOX  CO VOC 

e — ^7-" — ~~c C ~,anat A~oL~ 4.e ~6~ ?:. 

RECOMMENDATION OF REVIEWING ENGINEER 

Caaipany 	 Assigned to  

Sc 	 ;;~3 Date Assigned 	~' 7/  L  

Hereby ReccQmended: 	Approval 	BACT/LAER Ana.lysis: 

Conditional Approval ~ 

Disapproval [ ~ 

N/C # 

Rec'd 

el 

Circle A11 Applicable: 

NSPS PSD CEM 	Offset 

NES'HAPS I/0/M Publish 	Class I 

Visibility Model MarLitor 	Screening 
Analysis Req'd Req'd 	Req'd 

Records Report Source Test 

Lead enc 	PSAPCA 	 Source Located In: eo  -AA 	TSP-NAA 	I 
~ Y~ 	 ~--~~ 

other 	 Ozone-AA 	Ozone-NAA 	S0 ~ -AA l S02-UNCL 
Fsnission Calculations :  

FIA. 'A ( c 2 	 ---- 
Y18. ~( T'P  	16, 3 

SOZ 	 /0, 3 

' 	1 0 ~ U~ 

J 0 C 	~Ue~ 

~ ' ~-lS ~jf ~ 	Nurwtal/y ~fG~ 6e Q~ rYl7evrt~~I/  

ft3~c~vx~`1~ x3GSda  ,al Irlet 3  (  

Specific Conditions :  

~'vource  -te st roy-  fort -$J  /l)©x 

4?-Ptl15S 1014  

pH- J a s5te 7~e d 
74F /l)o•x 	 r.-s l 

= 1-17. 3 7P i' San^-z 

-- -T 	TP ~ 

J 

Review by 
Approval 
Approval 

Date -2L- 
Date~ 
Date 7 / 



• 	PUGET SOUND AIR POLLUTION CONTROL AGENCY 
ENGINEERING DIVISION 

200 WEST MERCER, ROOM 205, SEATTLE. WASHINGTON 98119-3958 
(206) 344-7334 

N.Aice of Construction and Application for Approval 
FORM P 	Be sure to complete items 39, 40, 41, & 43 before 	 ~j  ~J 	(~ Ncv us ONLV) 	 — 

submitting Form P. 	 DATE 	 e. 
SIDE 1 	 REG. NO. 	 ~~0 

SIC. NO. 	 'IiFO. 

GRID NO. 	 UTM 

I. 	TYPE OF BUILDING 	ICheckl 2. STATUS OF EQUIPMENT (Check) 7. APPLICANT 	 JUN 15 1992  
0 New 	h( Ex st np Q( New o Exlsting 	o Altered 	o Relocatlon Same 

3. 	COMPANY IOR OWNERI NAME B. 	APPLICANT ADDRESS 

Ball-InCon Glass 	Packaging Corp . _Sdme ' 	1?UGETSOUNDAIRPOLLUT,i<p1v 

4. 	COMPANY IOR OWNERI MAILING ADDRESS 9. 	INSTALLATION ADDRESS  

5801 East Marginal Way South Same 
5. 	NATURE OF BUSINESS 10. 	TYPE OF PROCESS 

Glass Container Manufacturer Machining, metal working 

EQUIPMENT (ENTER ONLY NEW EQUIPMENT OR"CHANGES. ENTER NUMBER OF UNITS OF 
EQUIPMENT IN COLUMN 'NO. OF UNITS.' COMPLETE FORM 'S' FOR EACH ENTRY.) 

11 	NO 
OF UNITS 

SPACE HEATERS OR 
BOILERS 

14, 	NO. 
OF UNITS OVENS 

15. 	NO. 
OF UNITS MECHANICAL EQUIP. 

16. 	NO. 
OF UNITS MELTING FURNACES 

(Complete Form S-A) 

tat lal 

Ibl 

CORE BAKING OVEN 

PAINT BAKING 

(a) 

Ibl 

AREAS 

BULK CONVEYOR 

lal 

(b) 

POT 

REVERBERATORY 12. 	NO. INCINERATORS 
OF UNITS (Complete Form S-8) ic 

(d)  

(e)  

PLASTIC CURING 

LITHO COATING OVEN 

DRYER 

Icl 

Idl 

(e) 

CLASSIFIER 

STORAGE BIN 

BAGGING 

(c) 

Idl 

lel 

ELECTRIC INDUC/RESIST 

CRUCIBLE 

CUPOLA 

 lal 

13. 	NO. OTHER SYSTEMS 
OF IINITS (f 	) ROASTER If 	) OUTSIDE BULK STORAGE If 	1 ELECTRIC ARC 

DEGREASING. SOLVENT t 	— 101 KILN (ol LOADING OR UNLOADING 101 SWEAT 

Ib 	— ABRASIVEBLASTING Iht HEAT-TREATING (h) BATCHING (h) OTHERMETALLIC 

(c )  OTHER — SYSTEM OTHER 	 . li 	1 MIXER ISOLID51 GLASS 

1d1 11 	I 111 	1  OTHER (j 	1 OTHER NON METALLIC 

17. 	NO- GENERAL OPER. EQUIP. 
17' 	NO' 

GENERALOPER.EQUIP.  
17' 	NO' 

GENERAL OPER. EQUIP. 
16. 	NO. 

OTHER EQUIPMENT OF UNITS OF UNITS OF UNITS OF UNITS 

lai (CHEMICAL MILLING (f) GALVANIZING ( k ) ASPHALT BLOWING (al SPRAY PAINTING GUN 

Ibl--- PLATING (9; IMPREGNATING ( 1 ) CHEMICAL COATING Ibl SPRAY BOOTH OR ROOM 

cl-- DIGESTER (h MIXING OR FORMULATIN (m COFFEE ROASTER Ic) FLOW COATING 

tol DRY CLEANING (i) REACTOR (n) SAWS 8 PLANERS (d) FIBERGLASSING 

lel---- FORMING OR MOLDING I1i) STILL (o) iSTORAGE TANK (el OTHER 

CONTROL DEVICES (ENTER NUMBER OF UNITS OF EQUIPMENT IN SPACES IN COLUMNS. 
COMPLETE A FORM R FOR EACH ENTRY.) 

le. 	NO. ~ 0. 	NO. 21' 	NO. 22. 	NO' 
OF UNITS 

CONTROL DEVICE 
OF UNITS 

CONTROL DEVICE 
OF UNITS 

CONTROL DEVICE 
OP UNITS CONTROL DEVICE 

lal-- SPRAY CURTAIN la1 AIR WASHER lal ABSORBER lal 	 DEMISTER 

1  ibl CYCLONE Ibl WET COLLECTOR (bl ADSORBER Ibl 	 BAGHOUSE 

Icl MULTIPLE CYCLONE Icl VENTURI SCRUBBER (c) FILTER PADS (c) 	 ELEC. PRECIPITATOR 

Idi INERTIAL COLL. — OTHER Idl Idl 	 I AFTERBURNER (dl 	I OTHER 

23. 	BASIC EOUIPMENT COST 24. C 	NTROL EQUIRMENT COST 25. 	DAILY HOURS 26. 	DAYS OF.OPERATION LGirciel 
IEstimate) IEstimatel C 

12J,000 
24 

OF OS 	M 	T 	W OT FROM 	 AMto 	 PM O 

27. 	ESTIMATED STARTING DATE OF CONSTRUCTION: 28. 	ESTIMATED COMPLETION DATE OF CONSTRUCTION: 

June 1 July 1 
19. RAW MATERIALS (List starting materlal used In process) ANNUAL AMT. 30. 	PRODUCTS (List End Products) 	 ANNUAL PROD. 

AND FUELS (Type and amount) 
7 eCeSU NITS 

. 
. 	 -- 	_ 	- 	- - - - 	TeCesy UNITS 

~ ss forming molds 140,000 Glass forminq molds 	 1 	14U ' UUU  
h , 

, r  

I 
fl 

FORM 50-182 (1187) PLEASE COMPLETE REVERSE SIDE 	 PAGE 1'-of 2 



Notice of Construction Ap plication  FORM P 
.~ . 

STACKS OR VENTS (L1ST NUM6ER, TYPE, AND SIZE OF VENT) 

31. NO. 
OF UNIT 

DESCRIPTION 
OF OPENING 

32. 	HEIGHT ABOVE 
GRADE (FT.) 

33. VOLUME 

EX ACFM ED 

DIMENSIONS (INCHES) 

34. 	LENGTH IOR DIAM) 35. 	WIDTH 

(a) STACKS 

(b) FLUES 

(c) PROCESS OR GENERAL EXHAUST 

(d) I PROCESS OR GENERAL VENTS 

(e) SKYLIGHT OR WINDOW 

(f 	) EXHAUST HOOD 

(g) OTHER ' Mormally venteU 30 30 

FLOW DIAGRAM 	i nternal 1y 

36. 	FLOW DIAGRAM INSTRUCTIONS : 	Attached 
(a) FLOW DIAGRAM MAY BE SCHEMATIC. ALL EQUIPMENT SHOULD BE SHOWN WITH EXISTING EQUIPMENT SO INDICATED. 
(b) SHOW FLOW OIAGRAM OF PROCESS STARTING WITH RAW MATERIALS USED AND ENDING WITH FINISHED PRODUCT. 
(c) IF MORE THAN ONE PROCESS IS INVOLVED TO MAKE FINISHED PRODUCT, SHOW EACH PROCESS AND WHERE THEY MERGE. 
(d) INDICATE ALL POINTS IN PROCESS WHERE GASEOUS OR PARTICULATE POLLUTANTS ARE EMITTED. 
(e) FL.OW CHART CAN BE ATTACHED SEPARATELY IF NECESSARY. (DRAWINGS MAYBE SUBMITTED INSTEAD IF DESI RED). 
(f) SHOW PICKUP AND DISCHARGE POINTS FOR HANDLiNG OR CONVEYING EQUIPMENT. 

. 	 - • - ••--------- 

__.___.-_.__....__.._.._._._.__ ~ _.. 	 _....__..._----•---.-•^..., 	 . ._.._.:......._...~ 	 _..____...._r. ~ 	 ,  

	

s 	 .   ........._... 	 )  
_ 	_.__.._..._ 	._._._...._.._.__.._ 	 _ ........... 	~__-- -i - ..... _._.......... 	 . ........... ... _....~._  

_.__.~ 	 _.__._...._....------- 	 _.__..._......---=--••----- 	 .  __..___.._.._.__............ 	 ~...~_..__...._.......-_ 	 -- - . 	 . 	 ~ , 	 . , 	 ' 	 • 
. 	 ~ 	 . 	 . __ ... .... ............... ....__ ~ 	 .~. 	__._.._..._._._

~_ 	__.._._; 	 • .._..._.. ~ .._...__ 	 ».._._..__.__._.._._~ 

____--.-----  . 	 , 	 --- ~----•__ 

~ 

1  _.-. ~-__.-_....__. --.-.... ._..._._..__..-_...._.........__— - ~--.~~ ~ 	 ........».__.._.._.._.__._..« ~~ 	 _.-__.__..._._. • 	_ 	-- 	. 	. 

— 	 1. t Y  ' 	 ~ 	~ 	~ 	~ 	• 	~ 	€ 	' 	. 	. 	. 	~ 	 I 	' 	 ~ 	; 
. 	 __....._..._...._.__ ~ . . 	. ............_ 	 _ 	 _........__..__.. .. —__.._. 	 ~-_ 
j _...._....__._._.... 	 __ 	 • 	 ` 	 ' . 	 _.~ 	 .~_ 	_ 	_ 

__....—. . 	.__......_.... _........_---.._. 	 __....__. 	 _.......__-_..._.__._._.... 

37. LIST OF ATTACHMENTS AND ACCOMPANYING DATA OR COMMENTS: 

Form R 	 Plans/Specs 
Form P 	 Table II 
Description of Process 	Environmental Checklist 
Flow Diagram 

138. CERTIFICATION: 
1, THE UNDERSIGNED, DO HEREBY CERTIFY THAT THE INFORMATION CONTAINED IN THIS APPLICATION AND THE ACCOMPANYING FORMS, 

PLANS, AND SUPPLEMENTAL DATA DESCRIBED HEREIN IS, TO THE BEST OF MY KNOWLEDGE, ACCURATE AND COMPLETE. 

39. 

 n/ 
$I NAT E 	 40. DATE 

	

~ n 	 6,/12/ 9 2 
41. TYPE OR PRIN NAME 

	
42. TITLE 	 1 43. PHONE 

	

M. C. GricRey 
	

Mgr. Environ. & Glass Technolody 317/74177145 

=ORM 50-182 (1/87) 	 PAGE 2 of 2 
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